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CLAIMS 

1. The method for forming a geometrically shaped meat product from a 
meat component of given peripheral and volumetric shape, comprising the steps of: 

(a) providing a female die assembly with an outward side and an 
inward side with one or more cavities having inwardly disposed peripheral wall 
5 portions generally corresponding with said meat component peripheral shape and 
having slots defining said meat product geometric shape first ones of said slots being 
configured for receiving a meat cutting blade from said outward side, and second 
ones of said slots being configured for receiving a meat cutting blade at said inward 
side; 

10 (b) providing a male die assembly with an outward side and an 

inward side, having slots defining said meat product, third ones of said slots being 
configured for receiving a meat cutting blade from said outward side and 
corresponding with said second ones of said slots, and fourth ones of said slots 
being configured for receiving a meat cutting blade from said inward side and 

15 corresponding with said first ones of said slots; 

(c) positioning said meat component upon one said die assembly, 
said given peripheral shape being generally aligned with said inwardly disposed 
peripheral walls of said female die assembly; 

(d) aligning said male and female die assemblies to effect a 
20 positioning of said second ones of said slots in alignment with said third ones of said 

slots and a positioning of said first ones of said slots in alignment with said fourth 
ones of said slots; 

(e) compressing said meat component between said male and 
female die assemblies; 

25 (f) providing at least one first cutting blade and at least one 

second cutting blade; 

(g) moving said first cutting blade into cutting relationship with said / 
meat component from said female die assembly outward side through said aligned 
first and fourth ones of said slots; 
30 (h) removing said first cutting blade from said first and fourth ones 

of said slots; 
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(i) moving said second cutting blade Into cutting relationsiiip with 
said meat component from said male die assembly outward side through said aligned 
second and third ones of said slots; 

(j) removing said sepond cutting blade from said second and third 
5 ones of said slots; and 

(k) removing geometrically shaped meat product from at least one 
of said die assemblies. 

2. The method of claim 1 in which: 

10 said step (g) of moving said first cutting blade into cutting relationship 

with said meat component is carried out during said step (e) of compressing said 
meat component. 

3. The method of claim 1 in which: 

15 said step (i) of moving said second cutting blade into cutting 

relationship with said meat component is carried out during said step (e) of 
compressing said meat component. 

4. The method of claim 1 in which: 

20 said step (e) of compressing said meat component is carried out by 

effecting a compressively induced flow of said meat component within said one or 
more female die cavities into general abutment with said peripheral walls. 

5. The method of claim 1 in which: 

25 said step (c) positions said meat component over said one or more 

cavities of said female die assembly. 

6. The method of claim 1 in which: 

said steps (a) and (b) provide at least one of said second and third 
30 ones of said slots or said first and fourth ones of said slots to effect an outboard trim 
cut along at least a portion of said meat component when at least one of said steps 
(g) or (i) are carried out; and 
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at least one said steps (a) and (b) provide said die assenfiblies as 
having a trim removal opening located outwardly of said outboard trim cut to receive 
trim designated meat. 

7. The method of claim 6 in which: 

said meat component is poultry breast having a forward portion with 
peripherally disposed region which may contain rib meat; 

said step (c) positions said breast forward portion peripherally 
disposed region adjacent said trim removal opening; 

said step (e) effects a compressibly induced flow of said peripherally 
disposed region of said breast forward portion toward said trim removal opening; and 

said peripherally disposed region of said breast forward portion is 
severed from said breast forward portion during at least one of said steps (g) and (i). 

8. The method of claim 1 in which: 

said step (b) provides said male die assembly as having a protruding 
male die member configured to extend into engagement with said meat component 
during said step (e) to effect a compressively induced flow of said meat component 
within said one or more female die cavities into general abutment with said peripheral 
walls. 

9. The method of claim 1 in which: 

, to effect a compression of said meat component while maintaining the 
integrity of its tissue structure. 

I 

10. The method of claim 8 in which: 

said step (b) provides said male die member as generally having a ^ 
peripheral shape corresponding with the periphery of said one or more female die 
cavities. 

1 1 . The method of claim 8 in which: 

said step (b) provides said male die member as protruding to a contact 
surface having a contour corresponding with said volumetric shape of said meat 
component 
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12. The method of claim 1 in which: 

said step (e) is carried out by moving said male die assembly into 
compressive engagement with said meat component at said female die assembly. 

5 

13. The method of claim 1 in which: 

said step (f) provides said at least one first cutting blade as a drivably 
rotatable single point circular cutting blade, and provides said at least one second 
cutting blade as a drivably rotatable single point circular cutting blade. 

10 

14. The method of claim 1 in which: 

said meat component is poultry breast; and 

said steps (a) and (b) provide said die assembly plurality of slots to 
define a tapered said meat product emulating a poultry breast tender. 

15 

15. The method of claim 1 in which: 

said meat component is poultry breast; and 

said steps (a) and (b) provide said die assembly plurality of slots to 
define a said meat product generally having the shape of a polyhedron. 

20 

16. Apparatus for forming a shaped meat product from a meat component 
of given peripheral and volumetric shape, comprising: 

a female die assembly with an outward side and an inward side with 
one or more cavities having inwardly disposed peripheral wall portions and having 
25 slots defining said meat product shape with said peripheral wall portions, first ones of 
said slots being configured for receiving a meat cutting blade from said outward side, 
and second ones of said slots being configured for receiving a meat cutting blade at 
said inward side; 

a male die assembly with an outward side and an inward side, having 
30 slots defining said meat product shape, third ones of said slots being configured for 
receiving a meat cutting blade from said outward side and corresponding with said 
second ones of said slots, and forth ones of said slots being configured for receiving 
a meat cutting blade from said inward side and corresponding with said first ones of 
said slots; 
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a die transport assembly actuable to move said female die assembly 
into a loading station at which a said meat component is received upon said one or 
more cavities; subsequently actuable to move said female die assembly and said male 
die assembly into die defining mutual registry generally urging said meat component 
5 into adjacency with said peripheral wall portions; actuable to move said die to a 
cutting region; and actuable to separate said female die assembly and said male die 
assembly at an exit region; 

a first blade mount assembly at said cutting region moveable between 
one or more first non-cutting positions and a first cutting position adjacent a said 
10 female die assembly located at said cutting region; 

one or more dynamically actuable first blades supported by said first 
blade mount assembly and movable therewith to said first cutting position wherein 
said first blades move into cutting relationship with a said meat component from said 
female die assembly outward side through said first and fourth ones of said slots, 
15 and further movable therewith into a said first non-cutting position removing said first 
blades from said first and fourth ones of said slots; 

a second blade mount assembly at said cutting region moveable 
between one or more second non-cutting positions and a second cutting position 
adjacent said male die assembly located at said cutting region; 
20 one or more dynamically actuable second blades supported by said 

second blade mount assembly and moveable therewith to said second cutting position 
and wherein said second blades move into cutting relationship with said meat 
component from said male die assembly outward side through said second and third 
ones of said slots, and further moveable therewith into a said second non-cutting 
25 position removing said second blades out of said second and third ones of said slots; 

a transport actuator configured to actuate said die transport assembly; 

a blade mount positioning actuator configured to effect said movement 
of said first and second blade mount assemblies; and 

a blade drive actuator configured to actuate said first and second 

30 blades, 

17. The apparatus of claim 16 in which: 

said one or niore first blades are circular disc blades; and 
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said first blade mount assembly comprises a first drive shaft coupled 
in driving relationship with said one or more first blades and driven relationship with 
said blade drive actuator. - 



5 



1 8. The apparatus of claim 1 7 in which: 



said die transport assembly is actuable to move said die along a given 

locus of travel; 

one said one or more first blades is angularly oriented with respect to 
said locus of travel; and 



19. The apparatus of claim 17 in which: 

said drive shaft is mounted upon one or more water lubricated 
bearings mounted upon said first blade mount assembly and having first and second 
15 components formed of plastics exhibiting different hardness characteristics. 

20. The apparatus of claim 1 9 in which: 

said first component is formed of ultra high molecular weight 
polyethylene; and 

20 said second component is formed of a linear polyoxymethylene-type 

acetal resin. 

21. The apparatus of claim 17 in which: 

said one or more first blades are coupled to said first drive shaft with 
25 water lubricated hub assemblies having a base'^assembly coupled and rotatable with 
said first blade and said drive shaft and an outwardly disposed bearing defining cap 
assembly surmounfing said base assembly and mounted upon said first blade mount 
assembly, said base and cap assemblies being formed of plastics exhibiting different 
hardness characteristics. 



10 



said drive shaft comprises articulated drive shaft components. 



30 



22. 



The apparatus of claim 21 in which: 

one said plastic is an ultra high molecular weight polyethylene; and 
one said plastic is a linear polyoxymethylene-type acetal resin. 
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23. The apparatus of claim 16 in wIiIcIt. 

said one or more second blades are circular disc blades; and 
said second blade mount assembly comprises a second drive sliaft 
coupled in driving relationship with said one or more second blades and driven ' 
5 relationship with said blade drive actuator. 

24. The apparatus of claim 23 in which: 

said die transport assembly is^actuable to move said die along a given 

locus of travel; 

10 one said one or more second blades is angularly oriented with respect 

to said locus of travel; and 

said drive shaft comprises articulated drive shaft component. 

25. The apparatus of claim 23 in which: 

15 said drive shaft is mounted upon one or more water lubricated 

bearings mounted upon said second blade mount assembly and having first and 
second components formed of plastics exhibiting different hardness characteristics. 

26. The apparatus of claim 25 in which: 

20 said first component is formed of ultra high molecular weight 

polyethylene; and 

said second component is formed of a linear polyoxymethylene-type 

acetal resin. 

25 27. The apparatus of claim 23 in which: 

said one or more second blades are coupled to said second drive 
shaft with water lubricated hub assemblies having a base assembly coupled and 
rotatable with said second blade and said drive shaft and an outwardly disposed 
bearing defining cap assembly surmounting said base assembly and mounted upon 

30 said second blade mount assembly, said base and cap assemblies being formed of 
plastics exhibiting different hardness characteristics. 

28. The apparatus of claim 16 in which: 



-32- 



Attorney Docket: MAX 2-012 

said die transport assembly is configured to compress said male and 
female die assemblies together when at said cutting region while substantially 
maintaining the integrity of the tissue structure of said meat component. 

29. The apparatus of claim 16 further comprising: 

a first carriage assembly located at said cutting region and configured 
to support said first blade mount assembly on one side of said die and to support said 
second blade mount assembly on a side of said die opposite said one side; and 

said blade mount positioning actuator comprises a carriage actuator 
assembly coupled with said first carriage assembly and controllable to locate said 
first carriage assembly at a first neutral carriage position effective to derive a said 
first and second blade mount assembly respective first and second non-cutting 
positions, further controllable to locate said first carriage assembly at a first carriage 
cutting position effective to derive said first blade mount assembly first cutting 
position and a non-cutting position of said second blade mount assembly, and 
controllable to locate said first carriage assembly at a second carriage cutting position 
effective to derive said second blade mount assembly second cutting position and a 
non-cutting position of said first blade mount assembly. 

30. ' The apparatus of claim 29 further comprising: 

a first carriage support rod assembly having an outwardly disposed 
support surface; 

one or more water lubricated first linear slide bearings having a 
bearing surface slideably mounted upon said outwardly disposed support surface 
and fixed to said first carriage surface, said support surface and said bearing 
surface being formed of plastics exhibiting different hardness characteristics. 

31 . The apparatus of claim 30 in which: 

one said plastic is an ultra high molecular weight polyethylene; and 
one said plastic is a linear polyoxymethylene-type acetal resin. 

32. The apparatus of claim 1 6 further comprising: 
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a third blade mount assembly at said cutting region moveable between 
one or more third non-cutting positions and a third cutting position adjacent a female 
die assembly located at said cutting region; 

one or more dynamically actuabte third blades supported by said third 
5 blade mount assembly and moveable therewith to said third cutting position wherein 
said third blades move into cutting relationship with a said meat component from said 
female die assembly outward side through said first and fourth ones of said slots and 
ifurther movable therewith into a said third non-cutting position removing said third 
blades from said first and fourth ones of said slots; 
10 a fourth blade mount assembly at said cutting region moveable 

between one or more fourth non-cutting positions and a fourth cutting position 
adjacent said male die assembly located at said cutting region; 

one or more dynamically actuable fourth blades supported by said 
fourth blade mount assembly and moveable therewith to said fourth cutting position 
15 and wherein said fourth blades move into cutting relationship with said, meat 
component from said male die assembly outward side through said second and third 
ones of said slots, and further moveable therewith into a said non-cutting position 
removing said fourth blades from said second and third ones of said slots; 

a second carriage assembly located at said cutting region. and 
20 configured to support said third blade mount assembly on one side of said die and to 
support said fourth blade mount assembly on a side of said die opposite said one 
side; and 

said blade mount positioning actuator is configured to locate said 
second carriage assembly at a second neutral carriage position effective to derive a 

25 said third and fourth blade mount assembly respective third and fourth non-cutting 
position, to locate said second carriage assembly at a third carriage cutting position 
effective to derive said third blade mount assembly third cutting position and a non- 
cutting position of said fourth blade mount assembly, and to locate said second 
carriage assembly at a fourth carriage cutting position effective to derive said fourth 

30 blade mount assembly fourth cutting position and a non-cutting position of said third 
blade mount assembly. 

33. The apparatus of claim 32 further comprising; 
a first carriage support rod assembly; 
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a second carriage support rod assembly; 
and wherein: 

said first carriage assembly is slideably mounted for movement upon 
said first carriage support rod assembly; 
5 said second carriage assembly Is slideably mounted for movement 

upon said second carriage support rod assembly; and 

said blade mount positioning actuator configuration to locate said 
second carriage assembly at said second neutral carriage position, said third carriage 
cutting position, and said fourth carriage cutting position comprises an interconnector 
10 assembly in driven connection with said first carriage assembly and in driving 
connection with said second carriage assembly. 

34. The apparatus of claim 33 in which said interconnector assembly 
comprises two or more belt and idler sprocket assemblies configured to derive 

15 mutually oppositely directed movement of said second carriage assembly with 
respect to said first carriage assembly. 

35. The apparatus of claim 16 in which: 

said one or more first and second blades are circular blades; 
20 said first blade mount assembly comprises a first drive shaft coupled 

in driving relationship with said one or more first blades; 

said second blade mount assembly comprises a second drive shaft 
coupled in driving relationship with said one or more second blades; and 

said blade drive actuator comprises a motor having a drive output and 
25 an endless belt mounted in driven relationship with said drive output and in driving 
relationship with said first and second drive shafts. 

36. The apparatus of claim 1 6 in which: 

said meat component is a poultry breast of given peripheral profile, 
30 having a head region of given general thickness with a fonA/ard peripheral region and 
tapering to a tail region of general thickness less than said given thickness; 

said one or more cavities of said female die assembly exhibit a depth 
for receiving a said breast; 
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said inwardly disposed peripheral wall portions exhibit a profile 
generally emulating the said given peripheral profile of said breast; 

said female die assembly further comprises a trim removal opening 
located to be adjacent each oppositely disposed said breast forward peripheral 
5 region; 

said slots comprise oppositely disposed outboard slots each 
configured as at least one said first ones of said slots and said second ones of said 
slots located adjacent each said trim removal opening at positions permitting a 
severance of meat within each said trim removal opening. 

10 

37. The apparatus of claim 36 in which said male die assembly further 
comprises: 

a protruding male die member having a male wall extending from said 
inward side to define a compression surface having a wall defined peripheral shape 

15 generally corresponding with and nestable within said female die assembly cavities, 
said compression surface having a forward region compressibly contactable with 
said breast head region and ramping outwardly from said head region toward a 
rearwardly disposed region compressibly contactable with said breast tail region; 

said compression surface being configured as effective to 

20 compressibly induce a flow of tissue of said breast into general abutment with said 
female die assembly inwardly disposed peripheral wall portions when said female die 
assembly and said male die assembly are moved into die defining mutual registry by 
said die transport assembly. 

25 38. The apparatus of claim 37 in which: 

said male die member compression surface is fashioned at said 
forward region with one or more depressed regions configured for compressing said 
breast head region while maintaining the integrity of its tissue structure. 

30 39. Apparatus for forming a shaped meat product from a meat component 

of given peripheral and volumetric shape, comprising: 

a plurality of female die assemblies, each with an outward side and an 
inward side with one or more cavities having inwardly disposed peripheral wall 
portions and having slots defining said meat product shape with said peripheral wall 
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positions, first ones of said slots being configured for receiving a meat cutting blade 
from said outward side, and second ones of said slots being configured for receiving 
a meat cutting blade at said inward side; 

a plurality of male die assemblies, each with an outward side and an 
5 inward side, having slots defining said meat product shape, third ones of said slots 
being configured for receiving a meat cutting blade from said outward side and 
corresponding with said second ones of said slots, and forth ones of said slots being 
configured for receiving a meat cutting blade from said inward side and 
corresponding with said first ones of said slots; 

10 a first conveyor having a continuous sequence of interconnected 

support link assemblies configured for supporting said plurality of female die 
assemblies, said first conveyor having an upwardly disposed entrance region, an 
intermediate region, an exit region and a lower disposed return region extending from 
said exit region to said entrance region, said first conveyor having a first length 

15 extending from said entrance region to said exit region, said inward side of each said 
female die assembly being upwardly disposed when within said entrance, 
intermediate and exit regions, said entrance region defining a loading station for 
positioning said meat component onto said one or more female die assembly cavities 
and an output station receiving said shaped meat product; 

20 a second conveyor positioned above and in alignment with said first 

conveyor, having a continuous sequence of interconnected support link assemblies 
configured for supporting said plurality of male die assemblies, said second conveyor 
having a downwardly disposed entrance region, an intermediate region, an exit 
region and an upwardly disposed return region extending from said exit region to said 

25 entrance region, said second conveyor having a second length extending from said 
entrance region to said exit region less than said first conveyor first length, said 
inward side of each said male die assembly being downwardly disposed when 
within said entrance, intermediate and exit regions; 

a conveyor drive assembly coupled in driving relationship with said 

30 first and second conveyors and' configured to move each successive male die 
assembly into mating, die defining registry with a corresponding female die assembly 
at said downwardly disposed and upwardly disposed entrance regions; 

a die compression assembly located at said first and second conveyor 
upwardly and downwardly disposed intermediate regions effective to compressibly 
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urge each said die defined by said mated female die assemblies and said male die 
assemblies toward mutual engagement; 

a meat component cutting assembly located at said first and second 
conveyor upwardly and downwardly disposed intermediate regions, having one or 
5 more dynamically actuable first blades movable into cutting relationship with a die 
retained meat component through a said female die assembly outward side into and 
out of said first and fourth ones of said slots, and having one or more dynamically 
actuable second blades movable into cutting relationship with said die retained meat 
component through a said male die assembly outward side into and out of said 
10 second and third ones of said slots; and 

a blade drive actuator configured to actuate said first and second 

blades. 

40. The apparatus of claim 39 in which said die compression assembly 
15 comprises: 

a lower slide rail assembly slidably engageable with one or more 
outwardly disposed sides of said female die assemblies; and 

an upper slide rail assembly slideably engagable with one or more 
outwardly disposed sides of said female die assemblies. 

20 

41. The apparatus of claim 40 in which said die compression assembly 
further comprises: 

a compression spring assembly in compressive engagement with said 
upper slide rail assembly. 

25 

42. The apparatus of 40 in which: 

said female die assemblies and said male die assemblies are formed of 
a first plastic exhibiting a first hardness characteristic; and 

said lower slide rail assembly and said upper slide rail assembly are 
30 formed of a second plastic exhibiting a second hardness characteristic different than 
said first hardness characteristic. 

43. The apparatus of 42 in which: 
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one said first or second plastic is an ultra higli molecular weight 
polyethylene; and ^ 

one said first or second plastic is polyexymethylene-type acetal resin. 

5 44. The apparatus of 39 in which: 

said conveyor drive assembly is configured to drive said first and 
second conveyors in an intermittent fashion with a sequence of pauses in conveyor 
movement of duration effective to carry out positioning of said meat component at 
said loading station and for moving said first and second blades into and out of cutting 

10 relationship with said die retained meat component. 

45. The apparatus of 44 in which: 

said first conveyor further comprises a conveyor first drive shaft, a 
conveyor first sprocket assembly in driving relationship with said first conveyor link 
assemblies, and a first drive sprocket coupled in driving relationship with said first 
drive shaft; 

said second conveyor further comprises a conveyor second drive 
shaft, a conveyor second sprocket assembly in driving relationship with said second 
conveyor link assemblies and a second drive sprocket coupled in driving relationship 
with said second drive shaft; 

said conveyor drive assemblies comprises a drive motor having a 
drive output sprocket and an endless drive belt assembly extending in driven 
relationship about said drive output sprocket and in driving relationship about said first 
drive sprocket and said second drive sprocket. ' 



-39- 



